Accepted Version Ezeh, O., Gordon, M. and Niranjan, K. (2015) Enhancing the recovery of tiger nut (Cyperus esculentus) oil by mechanical pressing: moisture content, particle size, high pressure and enzymatic pretreatment effects. Food Chemistry, 194. pp 
High Pressure and Enzyme Pre-treatment on Tiger nut Oil Recovery by Pressing
and production of gluten free flour.
65
The oil fraction of tiger nut tuber is comparable to olive oil in its fatty acid profile and is 66 dominated mostly with oleic acid (Linssen, Kielman, Cozijnsen, & Pilnik, 1988) . It is 67 considered to be a superior edible oil due to its stability and nutritional quality. Tiger nut oil
68
(TNO) contains a high proportion of unsaturated fatty acids, vitamin E and phenolic 69 compounds. Its phytosterol content, especially stigmasterol and campesterol, is higher than 70 that of olive oil, which allows the two oils to be differentiated (Sánchez-Zapata, Fernández- Examples include employing enzymes and applying high hydrostatic pressure treatment.
82
Enzymes are used to degrade cellular wall components such as cellulose, and pectin and this 
91
Mechanical separation of oil from oil seeds can be done either using expellers (screw press) 92 or hydraulic presses. The high quality oil obtained is one of the reasons why these are 93 continually being used especially as there is an increasing niche market for novel oils. In Extraction of oil from tiger nut has not been researched extensively and has very few reported 106 studies. A majority of growers of the tuber reside in African countries and they stand to 107 benefit from more research in this area especially with the multiple uses of the oil.
Potentially, it could substitute for the more expensive imported olive oil in these countries. In 109 addition, the oil could be employed to improve the diets of consumers in penurious areas.
110
Consumption of a blend of coconut and tiger nut oil for instance has been shown to control 111 the total plasma cholesterol levels in albino rats and also reduce their LDL-cholesterol levels
112
(Ali Rehab & El Anany, 2012).
113
There is a paucity of research reports on techniques for extraction of tiger nut oil or 114 optimising the yield of oil. However a study of the effects of extraction parameters on oil 115 yield when using supercritical CO 2 was recently reported (Lasekan & Abdulkarim, 2012) .
116
There are also a few studies on enzymatic aqueous oil extraction. In terms of pre-treatments,
117
high pressure is not commonly used prior to oil extraction. It is commercially used in 
MATERIALS AND METHODS

134
Samples
Sample preparation and treatments
143
The initial moisture content of tiger nuts was measured using an infrared moisture analyser
144
(Sartorius, Surrey UK) and this was given on a wet basis (wb). They were then soaked in 145 distilled water at room temperature for 6 h, followed by drying in a conventional oven at 70 146 o C for 13 h. A preliminary study was carried out to obtain a drying curve and used to 147 determine the time taken to achieve an initial moisture content of 4% (wb) for all samples.
148
The samples with the desired moisture content were prepared by adding calculated amounts The prepared samples prior to pressing were ground in a coffee mill and sieved with three
157
ASTM testing meshes to produce average particle sizes of ≤1. For tocopherol extraction and analysis, the procedure described by Costa, Ballus, Teixeira-
237
Filho and Godoy (2010) was followed. Analysis was performed with a HPLC-UV system 238 (Agilent 1200, Manchester, UK) using a Nucleosil C-18-100 reverse phase column (25 cm × 239 4.6 mm i.d.) with a particle size of 5 µm (Macherey-Nagel, Duren, Germany). Dilute
240
concentrations of α-tocopherol standard were prepared by dissolving in methanol. temperature, 4 min). Finally, the aqueous phase was collected with a pipette for analysis.
252
Total phenolic content was quantified using a spectrophotometric method (Stanković, 2011) .
253
The hydroalcoholic extract or blank methanol sample (0.5 ml) was mixed with 10% Folin-
254
Ciocalteu reagent (2.5 ml) dissolved in water and 7.5% Na 2 CO 3 (2.5 ml 
290
This may explain the higher yields obtained with smaller particles.
291
Despite the fact that moisture content is a key controlling factor in mechanical oil extraction, 
Effect of High Pressure Processing
307
Samples pre-treated with high pressure showed no significant increase in oil recovery hypothesis that the lack of effect of HPP on the oil yield was due to pectin methyl esterase
327
(PME) activity often present in plant cells was considered. PME demethylates pectin may be able to combat the effects of PME, and this was investigated.
334
Effect of Citric Acid and Methanol Content in Cell tissues
335
The tubers were placed in 0.5 M citric acid during the application of high pressure (700 suggests a decrease in PME activity due to the high pressure. Enzymes tend to be resilient at 356 high pressures and PME is no exception. In carrots, PME was observed to have high 
Fatty Acid Composition
380
The most abundant saturated fatty acids in pressed tiger nut oil are palmitic (13.5 %) and 381 stearic acid (6.3 %) while the major unsaturated fatty acid is oleic acid (67.4 %). The fatty 382 acid composition is given in Table 1 
Tocopherol Content
439
The quantification of α-tocopherol is given in Table 2 
